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4a) Of the above claim(s) 13-22 and 33-36 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 
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7) D Claim(s) is/are objected to. 
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Application Papers 

9) IEI The specification is objected to by the Examiner. 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
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DETAILED ACTION 

1 . Claims 1 -36 have been presented for examination. 

Election/Restrictions 

2. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-12, 23-32, drawn to a method of simulating a memory circuit 
design in order to verify the signal strength of bit lines against a noise 
margin, classified in class 703, subclass 14. 

II. Claims 13-22, drawn to a method of characterizing and determining a valid 
minimum clock cycle time, classified in class 703, subclass 19. 

III. Claims 33-36, drawn to optimizing a circuit parameter, classified in class 
716, subclass 2. 

3. The inventions are independent or distinct, each from the other because: 
Inventions I, II and III are unrelated. Inventions are unrelated if it can be shown 

that they are not disclosed as capable of use together and they have different designs, 
modes of operation, and effects (MPEP § 802.01 and § 806.06). In the instant case, the 
different inventions are the simulation of the memory circuit to verify signal strength of 
bit lines, the characterization and determination of a minimum clock cycle time and the 
optimization of a circuit parameter. 

Because these inventions are independent or distinct for the reasons given 
above and there would be a serious burden on the examiner if restriction is not required 
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because the inventions require a different field of search (see MPEP § 808.02), 
restriction for examination purposes as indicated is proper. 

4. During a telephone conversation with Mr. Claude Hamrick on 1 1/8/06 a 
provisional election was made without traverse to prosecute the invention of Group I, 
claims 1-12, 23-32. Affirmation of this election must be made by applicant in replying to 
this Office action. Claims 13-22 and 33-36 are withdrawn from further consideration by 
the examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 

Drawings 

5. The drawings are objected to because Figure 3 is not discussed in the 
specification. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. The 
figure or figure number of an amended drawing should not be labeled as "amended." If 
a drawing figure is to be canceled, the appropriate figure must be removed from the 
replacement sheet, and where necessary, the remaining figures must be renumbered 
and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date 
of an application must be labeled in the top margin as either "Replacement Sheet" or 
"New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
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examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Specification 

6. The disclosure is objected to because of the following informalities. Appropriate 
correction is required. 

7. Page 2, line 2, "etc...." should be corrected to read, "etc." 

8. Page 9, line 1 refers to step "201" in line 1 wherein it should refer to step "210". 

Claim Objections 

9. Claims 24 and 29 are objected to because of the following informalities. 
Appropriate correction is required. 

10. Claim 24 recites "the sum" in lines 2-3, it would be better if written "a sum". 

1 1 . Claim 24 uses the word "and" in line 9, it would be better if written "or". 

12. Claim 29 recites "the sum" in line 3, it would be better if written "a sum". 

13. Claim 29 uses the word "and" in line 1 0, it would be better if written "or". 

Claim Rejections - 35 USC §112 

14. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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15. Claims 1-12, 23-32 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

16. Claim 1 recites "the memory circuit" in line 5. It is unclear whether "the memory 
circuit" refers to the "memory circuit design" in line 3 or the "memory circuit path" that is 
extracted from circuit elements in line 4. 

1 7. Claim 7 recites "the memory circuit" in line 6. It is unclear whether "the memory 
circuit" refers to the "memory circuit design" in line 4 or the "memory circuit path" that is 
extracted from circuit elements in line 5. 

18. Claim 23 recites the limitation "the same status" in line 11. There is insufficient 
antecedent basis for this limitation in the claim. 

19. Claim 23 is rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP § 21 72.01 . The omitted steps are: what occurs if both simulations do 
not indicate the same status. The claim recites the final step of the method as follows, 
"ceasing simulation if both simulations indicate the same status", however, it fails to 
disclose what happens if both simulations do not indicate the same status, therefore, it 
is unclear what happens in this case. 

20. Claim 24 recites the limitation "the current minimum value" in line 7. There is 
insufficient antecedent basis for this limitation in the claim. 

21. Claim 24 recites the limitation "the current maximum value" in line 10. There is 
insufficient antecedent basis for this limitation in the claim. 
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22. Claim 27 recites the limitation "the measured noise" in lines 1-2. There is 
insufficient antecedent basis for this limitation in the claim. 

23. Claim 27 recites the limitation "the prescribed noise margin" in line 2. There is 
insufficient antecedent basis for this limitation in the claim. 

24. Claim 28 recites the limitation "the same status" in line 12. There is insufficient 
antecedent basis for this limitation in the claim. 

25. Claim 28 is rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP § 2172.01. The omitted steps are: what occurs if both simulations do 
not indicate the same status. The claim recites the final step of the procedure executed 
by the computer as follows "halt operations if both simulations indicate the same status", 
however, it fails to disclose what happens if both simulations do not indicate the same 
status. 

26. Claim 29 recites the limitation "the current minimum value" in line 8. There is 
insufficient antecedent basis for this limitation in the claim. 

27. Claim 29, lines 8-12 both recite steps that include setting the current value of the 
parameter to the "current minimum value". It is unclear whether this is a correct 
limitation or whether the limitation in lines 11-12 should be directed to setting the current 
value of the parameter to the "current maximum" value. 

28. Claim 32 recites the limitation "the prescribed noise margin" in line 2. There is 
insufficient antecedent basis for this limitation in the claim. 
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29. Due to the number of 35 U.S.C. 1 12, second paragraph rejections, the examiner 
has provided a number of examples of the claim deficiencies in the above rejection(s), 
however, the list of rejections may not be inclusive. Applicant should refer to these 
rejections as examples of deficiencies and should make all necessary corrections to 
eliminate the 35 U.S.C. 112, second paragraph problems and place the claims in proper 
format. 

Due to the vagueness and a lack of a clear definition of the terminology and 
phrases used in the specification and claims, the claims have been treated on their 
merits as best understood by the examiner. 

Claim Rejections - 35 USC § 101 

30. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

31. Claims 1-12, 23-32 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. The claims are a recitation of 
abstract ideas and fail to produce a concrete, useful or tangible result. For example, 
Claims 1 and 7 recite "comparing the maximum voltage difference between bit lines to a 
noise margin to verify the signal strength of the bit lines", however, this is a recitation of 
an abstract idea and even though the signal strength of the bit lines is "verified", there is 
no recitation of a concrete, useful or tangible result since there is no "real world" output 
of a result. 
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Claim Rejections ■ 35 USC § 103 

32. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 

prior art under 35 U.S.C. 1 03(a). 

33. Claims 1 and 7 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Laurent ("Sense Amplifier Signal Margins and Process Sensitivities", IEEE Transactions 
on Circuits and Systems-I: Fundamental Theory and Applications, Volume 49, No. 3, 
March 2002) view of Yuan et al (US Patent 6,249,901). 

34. Laurent teaches: a method of simulating a memory circuit design in order to 
verify the signal strength of bit lines, the method comprising the steps of: simulating the 
memory circuit (section II, paragraph 1 and Figure 1); measuring a maximum voltage 
difference between bit lines (Figure 2; section II, paragraph 2); and comparing the 
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maximum voltage difference between bit lines to a noise margin to verify the signal 
strength of the bit lines (section II, paragraphs 3-5). 

35. Laurent does not expressly teach identifying circuit elements of the memory 
circuit design and extracting a memory circuit path from the circuit elements. 

36. Yuan et al teaches an automatic memory characterization system that provides 
improved accuracy in determining timing characteristics of a circuit (column 5, lines 64- 
67) wherein circuit elements of a memory circuit design are identified (Figure 5, 
elements 204, 208, 210; column 9, lines 35-39, lines 65-67), a memory circuit path is 
extracted from the circuit elements (Figure 5, elements 240 and 242; column 9, line 67- 
column 10, line 2; column 10, lines 45-52; Figure 8; column 19, lines 23-28) and the 
memory circuit is simulated (column 6, lines 54-56). 

37. Laurent and Yuan et al are analogous art since they are both directed to the 
simulation and analysis of a memory circuit. 

38. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the method of simulating a memory circuit design as 
taught in Laurent to further include identifying circuit elements of the memory circuit 
design and extracting a memory circuit path from the circuit elements as taught in Yuan 
et al since Yuan et al teaches an automatic memory characterization system that 
provides improved accuracy in determining timing characteristics of a circuit (column 5, 
.lines 64-67). 
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39. Claims 2-6, 8-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Laurent in view of Yuan et al as applied to claims 1 and 7 above, and further in view of 
Sandhu (US Patent 5,521,874). 

40. Laurent in view of Yuan et al teach (claims 1 and 7) simulating a memory circuit 
design in order to verify the signal strength of bitlines, (claims 4 and 10) measuring the 
voltage difference between bit lines at a sensing time (Figure 2), and (claims 5 and 11) 
comparing the voltage difference between bit lines to a noise margin at the sensing time 
to verify the signal strength of the bit lines (section II, paragraphs 3-5). 

41 . Laurent in view of Yuan et al do not expressly teach (claims 2, 6, 8 and 1 2) 
wherein the voltage difference between bit lines is the voltage difference between bit 
and bitb lines and (claims 3 and 9) identifying sense amplifier enable node after 
extracting the memory circuit path. 

42. Sandhu teaches a novel differential to single ended sense amplifier that utilizes a 
minimum number of stages to convert a differential input signal received from 
complementary bit lines to a single ended output signal indicative of the state of the 
data stored in a selected memory cell connected to the complementary bit lines wherein 
the circuit is constructed to operate with low voltage swings thereby increasing the 
switching speed and the sense speed (column 2, line 65-column 3, line 6). Sandhu 
teaches complementary bitlines, bit and bitb, that apply complementary signals to the 
input of a differential sense amplifier (column 1 , lines 45-53) and a sense amplifier 
enable node that enables or disables the current sources in the circuit stages, thereby 
powering down the sense amplifier (column 5, lines 3-14). 
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43. Laurent in view of Yuan et al and Sandhu et al are analogous art since they are 
both directed to the design of a memory circuit that includes sense amplifiers. 

44. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the simulating of a memory circuit design to verify the 
signal strength of bitlines as taught in Laurent and Yuan et al to further include the 
measurement of the voltage differential to be between the bit and bitb lines and by 
identifying the sense amplifier enable node since Sandhu teaches a novel differential to 
single ended sense amplifier that utilizes a minimum number of stages to convert a 
differential input signal received from complementary bit lines to a single ended output 
signal indicative of the state of the data stored in a selected memory cell connected to 
the complementary bit lines wherein the circuit is constructed to operate with low 
voltage swings thereby increasing the switching speed and this the sense speed 
(column 2, line 65-column 3, line 6) and further teaches that the inputs to a differential 
sense amplifier are the bit and bitb lines (column 1 , lines 45-53) and that the sense 
amplifier enable signal enables the sense amplifier to operate (column 5, lines 3-14). 

45. Claims 23-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yuan et al in view of Poon ("Computer Circuits Electrical Design", Prentice Hall, Inc., 
1995, pages 63-69, 195-196, 220-221). 

46. As to Claims 23 and 28, Yuan et al teaches: identifying circuit elements to be 
characterized (Figure 5, elements 204, 208, 210; column 9, lines 35-39, lines 65-67); 
extracting a critical path netlist from the circuit elements (Figure 5, elements 240 and 
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242; column 9, line 67-column 10, line 2; column 10, lines 45-52; Figure 8; column 19, 
lines 23-28); simulating the critical path netlist with a maximum initial value of the 
parameter under characterization (column 10, lines 50-52; Figure 1 1A, element 558); 
simulating the critical path netlist with a minimum initial value of the parameter under 
characterization (Figure 11 A, element 562; column 21, lines 35-38; column 20, lines 19- 
22); calculating a criterion parameter (column 20, element 16-42; Figure 11A, elements 
556, 558, 562; column 21, lines 17-21); determining whether the simulations based on 
the initial minimum and maximum values of the parameter under characterization 
indicate the same status (Figure 1 1 A, element 566; column 21 , element 52-56); and 
ceasing simulation if both simulations indicate the same status (column 20, lines 33-47). 

47. As to Claims 24 and 29, Yuan et al teaches: determining a current value of the 
parameter under characterization that is half the sum of the maximum initial and 
minimum initial values of the parameter (column 22, equation 2); simulating the critical 
path netlist with the current value of the parameter and determining whether the 
simulation indicates a success or failed status (Figure 11 A, elements 568-556; Figure 

1 1 B, elements 592, 594, 596); setting the current value of the parameter to the current 
minimum value of the parameter if both simulations based on the two values of the 
parameter indicate the same status (Figure 1 1B, elements 596 and 598); and setting 
the current value of the parameter to the current maximum value of the parameter 
otherwise (Figure 11 B, elements 600-602). 

48. As to Claims 25 and 30, Yuan et al teaches: determining a new current value of 
the parameter under characterization, simulating the critical path netlist with the new 
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value of the parameter and determining whether the simulations indicate a success or 
failed status until the criterion parameter converges to a prescribed bisection 
(prescribed value) (Figures 1 1 A and 11B and descriptions, specifically, elements 570, 
572, 574 and 576). 

49. As to Claims 26 and 31 , Yuan et al teaches: wherein the simulation indicates a 
success or failed status if a data output error of the simulation is above a prescribed 
threshold (column 20, lines 16-42; column 21, lines 29-51). 

50. As to Claims 27 and 32, Yuan et al teaches: wherein the simulation indicates a 
failed status if the measured parameter is above a prescribed threshold (column 21, 
lines 28-51) wherein success and failure indicate opposite results in the optimization 
process. 

51 . Yuan et al does not expressly teach the characterizing a circuit parameter 
sensitive to a noise disturbance against a noise margin in a circuit design. 

52. Poon teaches that device noise margin varies across device samples due to 
process variations and because of this, the range of the device noise margin must be 
taken into account in setting up circuit rules and careful attention must be paid to all 
aspects of noise analysis to maintain system reliability (page 64). Poon further teaches 
existing software that is used interactively for on-line feedback of layout decisions and 
allows for the analysis of a complete design to review the sources of nets that violate a 
user-defined noise margin (page 220, paragraph 3, "Valid Logic Systems..."). 

53. Yuan et al and Poon are analogous art since they are both directed to the design, 
simulation and analysis of an electrical circuit. 
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54. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the method of characterizing a circuit parameter as 
taught in Yuan et al to include characterizing the circuit parameter in view of a noise 
margin since Poon teaches that device noise margin varies across device samples due 
to process variations and because of this, the range of the device noise margin must be 
taken into account in setting up circuit rules and careful attention must be paid to all 
aspects of noise analysis to maintain system reliability (page 64). 

Conclusion 

55. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

56. Patra et al (US Patent Application Publication 2003/0066037) teaches 
determining a set of objective parameters for a circuit and receiving noise constraints for 
the circuit wherein values of the objective parameters are optimized based on the noise 
constraints. 

57. Conn et al (US Patent 5,999,714) teaches a method of incorporating noise 
considerations during circuit optimization. 

58. Wu et al (US Patent 6,826,736) techniques for considering whether the effects of 
cross-talk coupling and other noise exceed the noise tolerance of a circuit. 

59. Cernea (US Patent 7,046,568) teaches a sensing module that operates with a 
sense amplifier sensing a conduction current of a memory cell via a coupled bit line 
under constant voltage condition in order to minimize bit-line to bit-line coupling. 
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60. Taylor (US Patent 5,978,293) teaches techniques that allow for the construction 
and operation of dynamic SRAM sense amplifiers which substantially reduce or 
eliminate the DC power consumed by conventional SRAM sense amplifiers, reduce the 
AC power consumed by the output drivers, and substantially reduce the output 
switching noise. 

61 . Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Mary C. Jacob whose telephone number is 571-272-6249. The examiner 
can normally be reached on M-F 7AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Rodriguez can be reached on 571-272-3753. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Mary C. Jacob 

Examiner 
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